INTRODUCTION
============

Lymphedema is a chronic disease involving the accumulation of protein-rich fluid in the interstitial space due to abnormal lymphatic circulation \[[@B1]\]. Lymphedema can be separated into primary and secondary types, and although it is induced by a variety of causes, it is most commonly caused by breast cancer itself or as a complication of breast cancer treatment \[[@B2]\]. The lymphedema that is caused by breast cancer itself or due to breast cancer treatments is called breast cancer-related lymphedema (BCRL), and its incidence is reported to be 6%-83%, indicating that different studies have found vastly different results \[[@B3]\]. BCRL is a serious complication that impairs the upper extremity functions and quality of life of breast cancer patients. The progression of BCRL is related to various risk factors including surgery, radiation therapy, chemotherapy, diagnostic time, pathological lymph node condition, infection, and weight gain \[[@B4][@B5][@B6]\]. Prevention by risk factor management is an important part of lymphedema treatment \[[@B7]\], and several studies have reported that the treatment effects, prognosis of BCRL, and the quality of life of breast cancer patients are greatly affected by the patients\' awareness of BCRL and its risk factors \[[@B8][@B9][@B10]\]. Although there have been studies on BCRL-related awareness, risk factors, and education in other countries, no evaluation of the BCRL-related awareness level in Korean breast cancer patients has been conducted. Thus, the appropriateness of current BCRL-related education or of early detection of lymphedema cannot be determined. Therefore, this study was conducted in order to investigate the level of awareness of BCRL in breast cancer patients, and to provide the basic data needed to establish a proper education time and method.

MATERIALS AND METHODS
=====================

Subjects
--------

This study conducted a cross-sectional population survey from September 2012 to August 2013 on 125 breast cancer patients to investigate their level of awareness of BCRL. The recruited subjects included 70 patients from the Breast Cancer Patient United known as Pink Ribbon, and 55 outpatients and inpatients of the breast clinic that were not members of Pink Ribbon. The authors determined the number of samples for this study by referring to the sample size of previous studies \[[@B10][@B11][@B12][@B13][@B14]\] conducted in other countries without calculation. Among the recruited subjects, 4 refused to participate in the survey and 5 did not completely answer the questionnaire, thus they were excluded from the study; a total of 116 subjects\' answers were analyzed.

Questionnaire and methods
-------------------------

There were 24 questions in the survey including demographic characteristics such as body weight, height, age, dominant hand, basic medical history information, such as breast cancer diagnosis and surgery dates, site, method, whether the patient received radiation therapy or chemotherapy before and after surgery, whether lymphedema was diagnosed and treated, whether the patient had heard about lymphedema, whether the patient had received an explanation from medical staff on the possibility of lymphedema before and after breast cancer surgery, awareness of generally known risk factors of lymphedema (upper limb hygiene, mild trauma, tight clothing or wearing bracelets, excessive use of upper extremities, weight gain) \[[@B2][@B3][@B6]\], and awareness of lymphedema-related treatment (whether lymphedema needs to be medically treated, if it is curable, which medical department treats it, what exercise is helpful). All of the contents and survey questions in the present study were investigated to meet with the patient directly without checking the patients\' medical records ([Table 1](#T1){ref-type="table"}).

Each answer to a question was analyzed in total ratio, and among 24 questions in the survey, 3 questions asked whether they had received any general information on lymphedema from medical staff, 9 questions were on the risk factors and treatment of lymphedema. A total of 12 questions measured the awareness of lymphedema. Each question was scored. For the comparison of each question item, a Student t-test was used, the awareness level was compared and analyzed, and multiple regression analysis was performed, including age and disease duration, to analyze the influence of the factors that affect the awareness level.

RESULTS
=======

General characteristics of subjects
-----------------------------------

The average age of the 116 subjects in the present study was 51.96±7.63 (range, 31-67 years). The average body mass index was 36.90±5.58 kg/m^2^. Among the subjects, 106 were right-handed, 10 were left-handed, 116 had had a mastectomy, and among them, 47 had had a left mastectomy, 63 had had a right mastectomy, and 6 had had a bilateral mastectomy. Eighty-three subjects (69.75%) had had armpit lymph node dissection. Seventy-five patients (64.65%) underwent chemotherapy, and 70 patients (60.34%) underwent radiation therapy. Among the participants, 30 (25.86%) were diagnosed with BCRL, and 26 of these (22.41%) received treatment for BCRL.

Awareness of the risk factors of BCRL
-------------------------------------

Among the breast cancer patients, 65 (56.03%) and 84 (72.41%) answered that poor upper limb hygiene and mild trauma were risk factors of lymphedema, respectively. In addition, 83 (71.55%) answered that tight shirts or wearing bracelets are risk factors, 79 (68.10%) answered that an excessive use of the affected upper limb can cause lymphedema, and 64 (55.17%) answered that weight gain can cause lymphedema. Regarding the question asking the participants to choose the proper exercise for breast cancer patients, 66 (56.9%) chose \'strenuous exercise\' or \'I\'m not sure.\' Overall, when answering the questions on risk factors, the lymphedema-diagnosed group showed a greater awareness of the risk factors of lymphedema compared with the patient group that had never been diagnosed with lymphedema. However, with respect to the question asking the participants to choose the proper exercise that is helpful for lymphedema patients, the lymphedema-diagnosed group chose \'strenuous exercise\' more often than the group that had never been diagnosed with lymphedema.

Awareness of the treatment of BCRL
----------------------------------

For the question regarding the level of awareness about the treatment for lymphedema, 24 breast cancer patients (20.68%) were found to have no idea that lymphedema is a disease that needs to be medically treated, and 96 (82.75%) answered that lymphedema is curable. Among the patients who were diagnosed with lymphedema, 72% thought that it is curable ([Table 2](#T2){ref-type="table"}). In addition, 29 (25%) answered \'I\'m not sure.\' for the question regarding which medical department treats lymphedema, and 31 (26.73%) chose orthopedic surgery or general surgery, not rehabilitation medicine. This shows that more than half of the patients did not know that lymphedema is treated in the department of rehabilitation medicine.

Influence of each factor on awareness
-------------------------------------

The results of the univariate analysis of each factor that affected awareness showed that the patients from the Pink Ribbon association, the patients who had had lymph node dissection, chemotherapy or radiation therapy, and a previous lymphedema diagnosis and treatment, all had a significantly higher awareness of BCRL ([Table 3](#T3){ref-type="table"}).

In Addition, Multivariate Analysis Including The Factors Used For The Above Univariate Analysis, In Addition To The Patients\' Age And Duration Of Illness (Time Since Breast Cancer Diagnosis), Showed That The Younger Patients, Who Had Had Chemotherapy And Treatment For Lymphedema And A Long Duration Of Illness Showed A Significantly Increased Awareness Of Bcrl. Among These, The Strongest Influences On The Awareness Of Lymphedema Were Found To Be Ranked In The Following Order: Lymphedema Treatment Received At A Hospital, Chemotherapy, Duration Of Illness, And age ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

Lymphedema following breast cancer surgery can cause a number of serious clinical or psychological problems. According to Tobin et al. \[[@B15]\], 46% of 50 lymphedema patients have a functional disability. Lymphedema is one of the most serious complications that can result from breast cancer treatment, which can clinically induce a limited range of motion and pain in the affected upper limb, weakness or tightness, and can cause secondary psychological problems such as anxiety, depression, sexual dysfunction, social avoidance, and aggravation of existing psychological illnesses \[[@B8][@B15][@B16][@B17][@B18]\]. There is currently no medical cure for lymphedema; therefore, it is important to prevent lymphedema by educating patients on the avoidance of risk factors and how to observe their own arms for early diagnosis and treatment \[[@B7][@B10][@B19]\]. Woods \[[@B8]\] conducted a survey of 40 breast cancer patients investigated with semi-structured interviews, Psychosocial Adjustment to Illness Scale, and limb volume measurement, and reported that increasing awareness has the benefit of maximum improvement and long-term control for patients with lymphedema. In addition, Sherman and Koelmeyer \[[@B11][@B12]\], reported that information delivery on lymphedema in a brochure format or via clinic staff plays an important role in minimizing the risk of lymphedema. Moreover, patients\' higher awareness of lymphedema helps more effective early diagnosis and treatment of lymphedema. Fu et al. \[[@B13]\] also reported that education on lymphedema strengthens patients\' self-management. Medical institutions in Korea are educating patients to be more aware of lymphedema, yet there have been no prior studies conducted on the patients\' level of awareness or knowledge on the risk factors and treatments of lymphedema in Korea. Previous studies \[[@B10][@B11][@B12][@B13][@B14]\] conducted in other countries have the disadvantages of a small sample number of samples or survey over the phone. The present study increased the number of samples compared with the number of patients, and met with patients in person to survey them, in order to help to plan and conduct education on lymphedema for breast cancer patients in Korea.

Among the recruited breast cancer patients in the present study, barely more than half of the patients were aware of lymphedema as a disease, and only 30 patients (25.9%) received explanations about the possibility of lymphedema from the medical staff before surgery. The patients who were diagnosed with lymphedema showed a higher awareness regarding all of the items on the questionnaire. This means that prevention and management of lymphedema needs be carried out in the early stages and not conducted after exposure to various risk factors or after the diagnosis of lymphedema.

In addition, 20.69% of the patients who participated in the survey answered that lymphedema is a disease that does not require medical treatment, 82.75% answered that lymphedema is a curable disease, and notably, 21 out of the 30 patients (70%) who were diagnosed with lymphedema also answered that lymphedema is curable. Regarding the question asking whether they knew which medical department treats lymphedema, 51.73% of the patients either chose departments other than rehabilitation medicine or answered \'I\'m not sure.\'; only 19 out of the 30 patients who were diagnosed with lymphedema (63%) answered \'Rehabilitation Medicine\'. According to the results above, the patients seemed not to have the proper information even after the diagnosis of lymphedema. In addition, for the questions regarding the risk factors of lymphedema, such as weight gain, hygiene, or aggravated lymphedema, patients showed a relatively lower level of awareness (55.6%) compared with that of the other items (70% on average) on the questionnaire.

Multiple regression analysis results show that the factors that affect this awareness are chemotherapy, lymphedema treatment, duration of illness, and age. In the case of those who underwent chemotherapy and lymphedema treatment with a long duration of illness, the patients may have had greater exposure to other patients or medical staff, and this may have had a positive effect on their awareness of lymphedema. In addition, considering that younger patients also exhibited a higher awareness, cognitive decline in the aging population may have affected the level of awareness of lymphedema. The above results suggest that the quality and timing of the current education on lymphedema are problematic.

Therefore, for proper management of lymphedema, education protocols considering age, duration of illness, and whether the patient has had chemotherapy need to be developed. In addition, although it did not significantly affect the level of awareness of lymphedema, the patients that were members of a breast cancer patient association and those who were diagnosed with lymphedema showed a difference in awareness level. More active education for breast cancer patients to approach their disease is necessary. In addition, continuous exposure to information on lymphedema can help to improve the patients\' awareness level and approach towards lymphedema, even for those who have already been educated.

The limitations of the present study were the small number of subjects, and the fact that the difference in the level of awareness was not investigated before and after education on lymphedema, therefore the direct association between education and awareness level could not be proven. Moreover, the degree that education affects awareness could not be examined due to different learning abilities and educational backgrounds of the patients. In addition, the patients that were not diagnosed with lymphedema were not examined for the presence of lymphedema, and the investigation of the difference in the level of awareness of lymphedema and access to the diagnosis and treatment for lymphedema was not accurately conducted. Future studies need to recruit a greater number of subjects and work towards understanding the relationship between education and changes in the awareness level of patients.
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###### Status of education & awareness of the risk factors and management of BCRL in breast cancer patients
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BCRL, breast cancer-related lymphedema.

###### Association of lymphedema awareness in breast cancer patients with variables by multiple regression analysis
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R^2^=0.399, adjusted R^2^=0.354.

###### Comparison of each question item
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^a)^Student t-test.
